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PREPARED  BY:  ST.  LOUIS  DISTRICT  CORPS  OF  ENGINEERS 
FOR:  GOVERNOR  OF  MISSOURI 


AUGUST  1978 


PHASE  I  REPORT 


NATIONAL  DAM  SAFETY  PROGRAM 


Name  of  Dam 
State  Located 
County  Located 
Stream 

Date  of  Inspection 


Sunrise  Lake  Dam 
Missouri 
Wayne  County 

Unnamed  tributary  to  Rings  Creek 
12  July  1978 


Sunrise  Lake  Dam  was  inspected  by  an  interdisciplinary  team  of 
engineers  from  the  Memphis  District,  U.  S.  Army  Corps  of  Engineers. 

The  purpose  of  the  inspection  was  to  make  an  assessment  of  the  general 
condition  of  the  dam  with  respect  to  safety,  based  upon  available  data 
and  visual  inspection,  in  order  to  determine  if  the  dam  poses  hazards 
to  human  life  or  property. 


The  guidelines  used  in  the  assessment  were  furnished  by  the 
Department  of  the  Army,  Office  of  the  Chief  of  Engineers  and  devel¬ 
oped  with  the  help  of  several  Federal  and  State  agencies,  profes¬ 
sional  engineering  organizations,  and  private  engineers.  Based  on 
these  guidelines,  this  dam  is  classified  as  a  small  size  dam  with  a 
high  downstream  hazard  potential.  Failure  would  threaten  the  life 
and  property  of  approximately  3  families  downstream  of  the  dam. 

The  inspection  and  evaluation  indicate  that  the  spillway  does  not 
meet  the  criteria  set  forth  in  the  guidelines  for  a  dam  having  the 
above  mentioned  size  classification  and  hazard  potential.  According 
to  the  guidelines,  the  spillway  is  required  to  pass  the  Probable  Maximum 
Flood  (PMF)  without  the  dam  embankment  being  overtopped.  The  spillway 
will  only  pass  15  percent  of  the  PMF  before  the  dam  embankment  is 
overtopped.  Because  the  spillway  will  not  pass  one  half  of  the  PMF  with¬ 
out  overtopping,  the  dam  is  classified  as  "unsafe  non-emergency". 

The  spillway  will  not  pass  the  100-year  flood  without  overtopping, 
which  is  a  flood  that  has  a  1  percent  chance  of  being  exceeded  in  any 
given  year. 

Other  deficiencies  visually  observed  by  the  inspection  team  were 
trees  and  bushes  on  the  embankment  and  adjacent  to  the  spillway, 
erosion  gullies  and  animal  burrows  on  the  embankment,  and  seepage. 

Another  deficiency  found  was  the  lack  of  seepage  and  stability  analysis 
records . 


It  is  recommended  that  the  owner  take  action  to  correct  or 
control  the  deficiencies  described.  Corrective  works  should  be 
in  accordance  with  analyses  and  design  performed  by  an  engineer 
experienced  in  the  design  and  construction  of  dams. 


Memphis  District 
Corps  of  Engineers 


Geologist 
Memphis  District 
Corps  of  Engineers 


Soils  Engineer 
Memphis  District 
Corps  of  Engineers 


SUBMITTED  BY: 


SIGNED 
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Colonel,  CE,  District  Engineer 
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section  i  -  project  information 


1.1  GENERAL 

a.  Authority.  The  National  Dan  Inspection  Act,  Public  Law 
02-367,  authorized  the  Secretary  of  the  Arny,  through  the  Corns 
of  Engineers ,  to  initiate  a  program  of  safety  inspection  o‘  dans 
throughout  the  United  States.  Pursuant  to  the  above,  the  District 
Engineer  for  the  St.  Louis  District,  Corps  of  Engineers,  directed 
that  a  safety  inspection  of  the  Sunrise  Lake  Dan  be  nade. 

b.  Purnose  of  Inspection.  The  puroo.se  of  the  inspection 
was  to  nake  an  assessment  of  the  general  condition  of  the  dam 
with  resnect  to  safety,  based  upon  available  data  and  visual  in¬ 
spection,  in  order  to  determine  if  the  dam  poses  hazards  to  human 
life  or  property . 

c.  Evaluation  Criteria.  Criteria  used  to  evaluate  the  dan 
were  furnished  by  the  Department  of  the  Army,  Office  of  the  Chief 
of  Engineers,  in  "Recommended  Guidelines  for  Safety  Inspection  oc 
Dams."  These  guidelines  were  developed  with  the  lie  In  oc  several 
federal  agencies  and  many  State  agencies,  professional  engineering 
organizations,  and  private  engineers. 

1.2  DESCRIPTION  OF  PROJECT 

a.  Description  of  Dam  and.  Appurtenances . 

(1)  The  dam  is  an  earth,  structure  built  in  a  narrow  valley 
in  the  uplands  which  border  the  Mississippi  Embaymcnt 
Topography  adjacent,  to  the  valley  is  rolling  to  steep. 
Soils  in  the  area  are  formed  of  red  silty  clays  with, 
fragments  of  dolomite  and  chert.  Tonography  in  the 
vicinity  of  the  dam  is  shown  on  Plate  2. 

(2)  The  soil  lw.iv  is  located  in  the  right  abutment  an.! 
consists  of  a  concrete  weir  and  apron,  A  lake  drain 
consisting  of  a  pipe  is  connected  to  a  9-inch  control 
valve  downstream  of  the  dam  embankment. 

(3)  Pertinent  physical  data  are  given  in  paragraph  1.3 
below. 

1'.  I.o cat  ion .  The  dam  is  located  in  the  northwestern  portion 
of  ’.'.tyno  County,  Missouri,  as  shown  on  Plate  1.  The  lake  formed 


t 


! 


-rs'V. 


bv  the  dam 
in  oction 


is  shown  on  the  ’.'‘a 1 1 
;  Townshi"  29  horth: 


; s  sou r 1 
>  !  Past. 


';;t 


c.  Size  I’la^si  ,?ieatien.  Criteria  for  deter: a i n in *'  tin? 
c  1  iss  i f  icnt  i  on  of  dans  and  inner  md-.onts  arc  present  e  i  in  th 
lines  reverenced  in  paragraph  1.1  c  a  rove.  HaseJ  on  these 
tins  dan  a:vd  imoumhient  is  in  the  snail  sine  category. 


size 

o  ;"ii. le- 


il  .  Hazard  Cl  ass  i  fication.  Guidelines  for  Jeterninin  hazard 
classification  are  presented  in  the  sane  guidelines  as  referenced 
in  oarn;'ra">h  c  above .  based  on  referenced  guide!  Lnes,  this  dan 
is  in  a  High  Hazard  Classification. 

e.  Ownership.  Tiiis  dan  is  owned  hy  the  ’ fountain  Lake  Hunting 
and.  Fishing  League  of  Piedmont,  Missouri  03957. 

r.  Purpose  of  Pan.  The  dan  forns  a  0-acre  recreational  lake. 


g.  Pesi-n  and  Construct  ion  History.  The  dan  reportedly  was 
initially  construe*.  '  1  in  1923  !?y  a  land  development  company,  but 
soon  after  completion  the  dam  failed.  Then  in  1928,  the  existing 
dar.  was  constructed,  on  top  of  tiie  residual  embankment . 

h.  Homal  Operating  Troc ednre .  Corral  rainfall,  runoff,  tran 

pi  rati  ••:*.,  an!  ••'vaoornt  ion  all  coni' inc  to  maintain  a  relative  stable 
water  surface  elevation.  A  lake  drain  is  utilized  ~or  drawing  down 
the  lake  1  1  during  the  winter  months  for  biological  maintenance 

o'*  the  lake. 


1.0  PhPTICPCT  n.\?.\ 

a.  i'rainare  Area  -  .120  acres  fl°73  inventory) . 

322  acres  (Topographic  f'uadranglo) . 

b.  Pi schnrgc  at  Pams i te. 

(!)  Ail  d  i  seharge  at  the  dams  i  te  is  through  an  uncontrolled 
concrete  spi 1 1  way . 

(2)  list i rated,  experienced  maximum,  flood  at  the  .lamsite  - 

unknown • 

(3)  Estimated  ung.ated  spillway  capacities  at  maximum  pool 
elevation  -  390  ct's. 

c.  Plevatioji _ (Feet  above_M.  S.J.. 

(11  Toil  of  dam  -  337.0  +_  (sec  Plate  3). 


(2)  Spillway  crest  -  Sat.?. 

(3)  Streanhed  at  centerline  of  dan  -  533  +  (Txtrnnol  at  ion 
from  survey) . 

(4)  Maximum  tailwater  -  unknown.. 

d.  Reservoir.  Length  of  naxinun  pool  -  1100  +  feet  (MSGS 
Quad  Man.) 

e .  Storage  (.\cre- feet) . 

(1)  Maximum  -  72  (1073  inventory). 

85  (''SCIS  Quad  Map,  Survey  and  60  acre-~eet  as 
normal  storage). 

(2)  h'ormal  -  60  (1973  inventory). 

f .  Reservoir  Surface  (.acres). 

(1)  Top  of  dan  -  12.0  +_ 

(2)  Spillway  crest  -  0.3  +_. 
y .  Pan. 


(1) 

Type  -  earth 

embankment . 

(2) 

Length  -  430 

+  feet. 

lleiyht  -  24 

feet  maximum. 

(!) 

Top  width  - 

varies  from  3 

(3) 

Side  slopes 

- 

oo 

Pour,  stream  -  IV  on  1. 

f'!!  (Average) 

(10 

Upstream  -  IV  on  2.411 

(Averay.e)  . 

(6)  loniny  -  unknown. 

(7)  Impervious  core  -  unknown. 
(3)  Cutoff  -  unknown. 

(0)  Crout  curtain  -  unknown. 


h.  Pi  version  nn>!  'Icntl  at  in"  Tunnel. 

i .  Sni  1 1'-.’ny . 

(11  Tyne  -  an  uncontrolled,  concrete 
(21  '••’iJ.th  of  voir  -  2'\  7  *eot. 

(70  Crest  elevation  -  554,8  feet 
j  .  2e  uilat  in°  Cutlet. 


(11 

Tyne  - 

valve  control  let!. 

(Cl 

I.er.  Tth 

of 

nine  -  5^  +  feet 

(•') 

Ir.vert 

0  ^ 

nine  in  lane  -  549 

(-0 

Dischn 

r 7  c 

Invert  -  547.2  fee 

'.'one, 

weir. 

,.1. 


feet  n.s.l 
,  s .  1 . 
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srcTT'W'  2  -  r;nr:n:nr;G  pata 


2.1  n::sin:; 

No  Jcsi  vi  ilnta  are  known  to  exist. 

2.2  C'";ST’1'.:CTT0': 

The  dan  reportedly  was  initially  constructed  in  ]  Pf."  ’y  a 
land  develo-v-cnt  company,  hut  soon  actor  com  let  ion,  the  dan 
tailed.  Then  in  IP2S,  the  existin'*  dan  was  constructed  ors  tan 
of  the  residual  evknrknent . 

drriATi-:; 

la. he  drain  is  utilized  for  drawi n"  down  the  lake  level 
.'.nr in",  the  -.  inter  nonths  for  bio  logical  n:  ir.tenance  o’  the  lake. 

:. ;  i:vai.i’.y;tt: 

a.  Availa’-il i  ty.  I’ve  only  eny incur lay  data  readily 
available  are  the  nersonal  recollections  of  the  Lea  pie  renbers. 

b.  V.e'V.rcy.  The  field  and  visual  inspections  presented 
herein  are  considered  adequate  to  support  the  conclusions  of 

this  report.  Seepage  and  stability  analyses  comparable  to  the 
requirements  of  the  "Recommended  Guidelines  for  Safety  Inspection 
of  Dams"  were  not  available  which  is  considered  a  deficiency.  These 
seepage  and  stability  analysis  should  be  performed  for  appropriate 
loading  conditions  (including  earthquake  loads)  and  made  a  matter 
of  record. 

c.  Validity.  Not  applicable. 


srcTin>: 


3  -  vi‘”i.\r.  v:r>-'v.c7vx; 


3.1  fi::  nines 

a.  Ccncral .  Visual  inspection  of  Sunrise  Lake  Pan  '..'as  nor  for 
on  12  July  1271.  Personnel  nalin1'  the  inspection  wore  emloyoes  of 
the  "ev’.phis  Pistrict,  Corns  or  Engineers,  anti  included  a  geologist, 
hydraulic  engineer,  and  soils  engineer.  Also  a  League  member  nccom- 
anied  the  insnoction  tean.  Specific  observations  are  discussed 
below. 

h.  Project  Ceolo”v.  .\s  the  dan  was  constructed  from  local  mate 
rials  it  probably  consists  of  red  silty  clay  with  dolomite  and  chert 

fragments  intermixed .  The  red  clay  is  the  result  of  weathering 
of  the  underlyin':  dolomite.  The  soil  represents  the  Recent 
which  lies  tmeon formal ly  on  the  eminence  formation  of  the  Cambrian. 
The  Eminence  consists  of  a  tan  to  light  brown,  fine  to  medium 
grained,  massively  bedded,  moderately  hard  calcarous  dolomite. 

The  dam  is  located  in  a  Seismic  Cone  2. 

c.  Par.,  ’.die  c.\:..u  o'*  the  dam  has  several  erosion  gullies 
on  both  the  upstream  and  downstream  sid.es  of  the  crown,  and.  those 

".allies  continue  several  feet  downs  lope  ( see  Photo  3).  The  crown 

width  v  .rU-s  7  to  p  ~cet.  One  animal  burrow  is  i.vat.'d  in 

the  crow. i  aggro::?  st.-ly  lrn  feet  u'om.  the  right  abutment  [see 
Photo  .  '.he  entire  dam  embankment  except  for  a  narrow  path  on. 
the  crown  is  overgrown  with  trees  and  bushes  (see  Photos  2,  3  and. 

6).  The  alignment  of  the  daw,  as  shown  in  the  sketch  nrosented  on 
Plate  6  is  "V"  shaped  toward  the  downstream.  The  "V"  shamed  align¬ 
ment  is  probably  caused  by  construction  of  the  dam  on  the  residual 
embankment  of  the  failed,  dam  discussed,  in  par.-vraoh,  2.2. 

Cased  on  the  cross-sections  uresented.  on  Plates  4  an’  3,  the 
upstream  embankment  has  an  average  slope  of  1'.’  on  2.  Id.  The  down¬ 
stream  embankment  si  one  is  very  steer  (IV  on  1 . M  average  slo'H'l 

as  shown  on  Plates  and  5  (see  Photos  f>  and  6) .  A  2'"1-  hint  wide, 

area  of  saturation  is  located  on  the  downstream  embankment  sieve 
at  baseline  station  4+22  (see  Photos  7  and  $) .  The  area  begins 
at  elevation  346  feet  n.s.l.  on  the  slope  ami  continues  downslope 
to  the  toe  (elevation  337.6  feet  m.s.l.).  The  area  is  stiff  and. 
percolates  a  small  miantity  of  water. 

An  area  of  light  seepage  flow  is  located  adjacent  to  the 
downstream  toe  between  baseline  stations  1+33  and.  2+,x3.  The  area 
is  soft  and  seeps  less  than  3  gpn.  On  the  downstream  si one  or  the 
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left  abutment  at  station  1+72,  a  heavy  flow  of  seepage  begins  at 
elevation  5=16. 3  feet  n.s.l.  The  quantity  of  seepage  increases 
going  downs  lope,  until  at  the  toe  (see  Thoto  9)  the  seepage  flow 
is  approximately  160  gpn .  Downstream  of  the  toe,  the  ground 
surface  is  soft.  IJpslope  from  the  toe,  the  area  is  covered  with 
rock  fragments  and  therefore  the  ground  surface  on  the  slope  is 
firmer.  The  left  abutment  seepage  reportedly  began  about  1955  and 
since  then,  there  has  been  very  little  variation  in  the  flow. 

d.  Annurtcnant  Structures.  The  spillway  is  located  in  the 
right  abutment  and  consists  of  a  concrete  weir  and  anron  (see 
Photos  10  thru  14).  Two  concrete  walls  approximately  6.5  feet  high 
and  12.0  feet  long  parallel  the  anron.  The  concrete  in  the  spillway 
is  generally  in  good  condition.  A  "V"  shaped  notch,  13  inches  deep 
is  cut  into  the  concrete  weir  (see  Photo  15).  A  ston  lo"  has  been 
placed  on  the  lakeside  of  the  notch,  to  deter  the  flow  of  water 
through  the  notch.  Trees  and  bushes  are  growing  adjacent  to  the 
spillway. 

A  lake  drain  consisting  oc  a  pipe  is  connected  to  a  P-ioch 
control  valve  downstream  o'  the  dan  embankment  (see  Photo  16). 

The  valve  is  now  an!  annears  in  good  condition.  Because  oc  the 
inaccessible  location  of  the  drain,  it  could  not  be  inspected. 
Reportedly  the  lake  level  is  lowered  every  winter  by  the  lake 
dra in . 

e.  Reservoir  Area.  Mo  wave  wash,  excessive  erosion,  or  slides 
were  observed  along  the  shore  of  the  reservoir. 

f.  Downstream  Channel .  The  downstream  channel  is  overgrown 
with  trees  and  bushes  just  downstream  of  the  spillway  (see  Photo  12). 

3.2  1-valuatio:; 

Tone  of  the  conditions  observed  are  significant  enough  to 
indicate  a  need  por  immediate  remedial  action  or  a  serious  potential 
o'  failure.  Visually  observed  seepage,  vegetation  on  the  embankment 
an  !  adjacent  to  the  spillway,  and  erosion  .".allies  and  animal  burrows 
on  the  embankment  crown  are  deficiencies  which,  left  uncontrolled 
or  uncorrected,  coni  !  lead  to  the  development  of  potential  problems. 
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SECTION  4  -  OPnOATIONAL  PROCEDURES 


•i.i  procedures 

The  spillway  is  uncontrolled;  therefore,  no  regulating  pro¬ 
cedures  exists  for  this  structure.  The  valve  controlled  lake 
drain  is  utilized  every  winter  to  draw  down  the  lake  level  for 
biological  lake  r.amtcnancc. 

•1.:  •iaintinance  nr  dan 

Little  naintenance  has  been  done  as  shown  by  the  vegetative 
growth  on  the  embankment  raid;  adjacent  to  the  spillway,  and  the 
erosion  gullies  and  animal  burrows  on  the  embankment  crown. 

4.5  MAINTENANCE  OP  OPERATING  FACIl.ITIFS 

A  new  control  valve  has  recently  been  installed.  Mo  other 
information  is  available  concerning  maintenance  of  the  lake  drain. 

4.4  DESCRIPTION  OP  ANY  ’.A  if  .'TNG  SYSTEM  IN  EFFECT 

The  inspection  team,  is  unaware  of  any  existing  warning 
system  for  this  dan. 

4.5  EVALUATION 

If  the  uncontrolled  vegetation  on  the  embankment  and  adjacent 
to  the  snillway,  and  the  erosion  on  the  embankment  crown  are  allowed 
to  continue,  potential  problems  could  develope. 
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SECTION  5  -  HYDRAULIC /HYDROLOGIC 


5.1  EVALUATION  OF  FEATURES 

a.  Design  Data.  No  design  data  are  available. 

b.  Experience  Data.  The  drainage  area  and  lake  surface  area 
are  developed  from  USGS  Patterson,  Missouri  Quadrangle.  The  spill¬ 
way  and  dam  layout  are  from  surveys  made  during  the  inspection. 

c .  Visual  Observations . 

(1)  The  spillway  and  the  exit  channel  are  in  good  condition. 

(2)  Small  trees  and  bushes  are  growing  adjacent  to  the  spill¬ 
way  and  in  the  downstream  channel. 

(3)  The  spillway  is  located  on  the  right  abutment. 

(4)  The  valve  controlled  lake  drain  could  not  be  inspected 
because  of  the  unaccessible  location. 

d.  Overtopping  Potential.  The  spillway  will  pass  15  percent 
of  the  Probable  Maximum  Flood  (PMF),  without  overtopping  the  dam. 

The  Probable  Maximum  Flood  (PMF)  is  defined  as  the  flood  discharge 
that  may  be  expected  from  the  most  severe  combination  of  critical 
meterologic  and  hydrologic  conditions  that  are  reasonably  possible 

in  the  region.  For  its  size  and  hazard  category,  this  dam  is  required 
by  the  guidelines  to  pass  from  one-half  PMF  to  PMF.  However , 
considering  the  high  hazard  potential  to  life  and  property  of  approx¬ 
imately  3  families  downstream  of  the  dam,  the  spillway  size  and/or 
height  of  dam  should  be  increased  to  pass  the  PMF,  without  over¬ 
topping  the  dam.  Because  the  spillway  will  not  pass  one-half  of  the 
PMF  without  overtopping,  the  dam  is  classified  as  "unsafe  non-emer¬ 
gency".  The  spillway  will  not  pass  the  100-year  flood  without  over¬ 
topping,  which  is  a  flood  that  has  a  one  percent  chance  of  being 
exceeded  in  any  given  year. 

The  effect  from  rupture  of  the  dam  could  extend  approximately 
2  miles  downstream  of  the  dam.  There  are  approximately  3  inhabited 
homes  downstream  of  the  dam  which  could  be  severely  damaged  and  lives 
of  inhabitants  could  be  lost  should  failure  of  the  dam  occur. 
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SECTION  6  -  STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 

a.  Visual  Observations.  Visual  observations  of  the  dam  and  appur¬ 
tenant  structures  are  discussed  and  evaluated  in  SECTIONS  3  and  5.  The 
very  steep  downstream  slope  (IV  on  1.8H)  and  the  observed  seepage  areas 
on  or  near  this  slope  raise  concern  for  the  continued  stability  of  this 
dam.  These  conditions  indicate  that  the  stability  safety  factor  of  the 
downstream  slope  may  be  extremely  low  when  compared  to  the  suggested 
safety  factors  presented  in  the  "Recommended  Guidelines  for  Safety 
Inspection  of  Dams",  and  that  a  potential  for  internal  piping  of  embank¬ 
ment  and  foundation  material  exists. 

b.  Design  and  Construction  Data.  The  design  and  construction  data 
were  limited  to  that  information  discussed  in  SECTION  2. 

c.  Operation  Records.  There  have  been  no  known  operations  which 
have  affected  the  structural  stability  of  the  dam. 

d.  Post  Construction  Changes.  No  post  construction  changes,  other 
than  those  referenced  in  paragraph  a  above,  exist  which  will  affect  the 
structural  stability  of  the  darn. 

e.  Seismic  Stability.  This  dam  is  located  in  Seismic  Zone  2. 

However,  it  is  located  very  near  the  boundary  between  seismic  Zones  2 
and  3.  Since  this  dam  is  located  in  Seismic  Zone  2  and  the  proximity  of 
Seismic  Zone  5,  it  is  possible  that  an  earthquake  could  occur  of  sufficient 
intensity  to  cause  severe  damage  or  failure  of  the  dam. 
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SECTION  7  -  ASSESSMENT/REMEDIAL  MEASURES 


7.1  DAM  ASSESSMENT 

a.  Safety .  Several  items  were  noted  during  the  visual  inspection 
which  should  be  corrected  or  controlled.  These  items  are  trees  and  bushes 
on  the  embankment  and  adjacent  to  the  spillway,  erosion  gullies  and  animal 
burrows  on  the  embankment  crown,  a  very  steep  downstream  slope,  and  observed 
seepage.  Seepage  and  stability  analyses  comparable  to  the  requirements  of 
the  "Recommended  Guidelines  for  Safety  Inspection  of  Dams"  were  not  avail¬ 
able  which  is  considered  a  deficiency.  These  seepage  and  stability  analyses 
should  be  performed  for  appropriate  loading  conditions  (including  earthquake 
loads)  and  made  a  matter  of  record.  Also  these  analyses  should  be  utilized 
to  detail  the  corrective  actions  called  for  in  paragraph  7.2.  The  Probable 
Maximum  Flood  (the  design  flood)  and  one  half  of  the  Probable  Maximum  Flood 
will  both  overtop  the  dam. 

b.  Adequacy  of  Information.  Due  to  the  lack  of  engineering  design 
and  construction  data,  the  conclusions  in  this  report  were  based  on  per¬ 
formance  history  and  external  visual  conditions.  The  inspection  team 
considers  that  these  data  are  sufficient  to  support  the  conclusions  herein. 

c.  Urgency.  The  remedial  measures  recommended  in  paragraph  7.2 
should  be  accomplished  in  the  near  future.  The  stability  and  seepage 
analyses  should  be  given  priority  by  the  owner  and  accomplished  without 
delay  in  order  to  determine  if  corrective  measures  are  necessary.  If  the 
safety  deficiencies  listed  in  paragraph  7.1a  are  not  corrected  in  a 
timely  manner,  they  could  lead  to  the  development  of  potential  problems. 

d.  Necessity  for  Phase  II.  Based  on  the  results  of  the  Phase  I 
inspection,  no  Phase  II  inspection  is  recommended. 

e.  Seismic  Stability.  This  dam  is  located  in  Seismic  Zone  2. 

However,  it  is  located  very  near  the  boundary  between  Seismic  Zones  2 
and  3.  Since  this  dam  is  located  in  Seismic  Zone  2  and  the  proximity  of 
Seismic  Zone  3,  it  is  possible  that  an  earthquake  could  occur  of  sufficient 
intensity  to  cause  severe  damage  or  failure  of  the  dam. 


7.2  REMEDIAL  MEASURES 


a.  Alternatives.  Spillway  size  and/or  height  of  dam  should  be 
increased  to  pass  the  Probable  Maximum  Flood  without  overtopping  the 
dam. 
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b.  Perform  seepage  and  stability  analyses  to  assess  the  safety 
concerns  raised  by  the  observed  seepage,  the  saturated  area  on  the 
downstream  slope,  and  the  steep  downstream  slope.  Use  the  results  of 
these  analyses  to  design  appropriate  corrective  measures. 

c.  0  d  M  Maintenance  and  Procedures.  The  following  0  &  M  maintenance 
and  procedures  are  recommended: 

(1)  Remove  trees  and  bushes  on  the  embankment,  adjacent  to  the 
spillway,  and  in  the  downstream  channel.  Care  should  be  taken  during 
removal  not  to  destroy  the  existing  conditions  of  the  embankment,  the 
spillway,  and  the  downstream  channel. 

(2)  Establish  and  maintain  a  grass  cover  on  the  embankment. 

(3)  Repair  the  embankment  crown  where  gullies  and  animal  burrows 
have  formed. 

(4)  The  downstream  slope  and  toe  should  be  closely  monitored  for 
seepage  and  erosion.  If  seepage  quantities  and/or  erosion  observed 
during  monitoring  indicate  increases  or  signs  of  material  being  piped 
from  the  embankment,  immediate  action  shall  be  taken  to  rectify  these 
conditions. 

(5)  A  detailed  inspection  of  the  dam  should  be  made  at  least  every 
5  years  by  an  engineer  experienced  in  design  and  construction  of  dams. 
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APPENDIX  A 

HYDROLOGIC  COMPUTATIONS 


HYDROLOGIC  COMPUTATIONS 


1.  HEC-1  was  used  to  develop  the  inflow  hydrograph  for  PMF  and 
hydrologic  characteristic  of  drainage  basin. 

2.  HEC-1  uses  Snyder  Method  for  developing  synthetic  unit  hydro- 
graphs  with  Clarks  Modification. 

Final  Variables 


Drainage  Area 

0.50  sq.  mi. 

Travel  Time  of  Runoff 

30  min. 

Initial  Loss  of  Ranifall 

0.5  in. 

Average  Loss  Rate 

0.05  in. /hr. 

ct 

0.60 

Cp 

0.698 

PMF  Rainfall 

26.9  in. 

PMF  Percentages 

6  hr.  102 
12  hr.  120 
24  hr.  130 

3.  The  inflow  hydrograph  was  routed  through  the  reservoir  using 
HEC-1' s  modified  Puls  option.  The  broad-crested  weir  equation 
was  used  to  calculate  spillway  discharges. 


Spillway 


C  =  3.0 

L  *  29.3 


Top  of  Dam 


C  =  2.8 

L  =  200  feet  [el.  557.0  feet  m.s.l 

250  feet  (el.  557.5  feet  m.s.l 

4.  PMF  rainfall  distribution,  inflow  hydrograph,  and  outflow 
hydrograph  are  shown  on  Plate  Al. 
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PHOTO  3:  Crest  of  Dam 


PHOTO  4:  Overview  of  Concrete  Core  Wall 


6:  Concrete  Core  Wall  -  Protruding  Reinforcing 


PHOTO  7:  Downstream  Slope 


PHOTO  8:  Erosion  Gully  on  Downstream  Slope 
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Spillway  Weir 
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PHOTO  13:  Paved  Section  of  Principal  Spillway  Channel 


PHOTO  14:  Principal  Spillway  Channel  I 
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PHOTO  15:  Concrete  Pad  of  Emergency  Spillway  (Foreground) 


